The Department of Health recommends pneumococcal vaccination opportunistically or when immunising against influenza. This was a study in one general practice to assess the feasibility of targeting patients for pneumococcal vaccination in primary care. We also examined the rate of uptake of pneumococcal vaccine in identified risk groups after one year of a pneumococcal vaccination programme. A self-administered questionnaire was given to patients attending for influenza vaccine between September and December 1996. A total of 551/747 (73.8%) patients returned completed questionnaires. Few patients receiving influenza vaccination (133/509, 26%) were aware of pneumococcal vaccine. Only 55/108 (51%) of those given influenza vaccination were in a clinical risk group for pneumococcal vaccine. Attitudes towards vaccination were more positive and intention to take up pneumococcal vaccination significantly greater in high-risk patients compared to those who were not in a risk group. A targeted vaccination campaign directed at high-risk patients, both opportunistically and those attending for influenza vaccination over one year, resulted in the following proportions of patients in at-risk groups being vaccinated: coronary disease 144/312 (46%), diabetes 79/132 (60%), splenectomy 2/2 (100%), chronic obstructive airways disease and asthma 135/700 (19%), and chronic renal failure 5/9 (56%). Most doses of pneumococcal vaccine (336/ 463; 73%) were delivered to patients in high-risk groups. We conclude that a wellorganised pneumococcal vaccination campaign can improve coverage of at-risk patients in general practice. Programmes to increase patient awareness of the vaccine, improved availability of vaccine, and practice guidelines, would help to target the vaccine to at-risk patients. Patients with chronic lung disease and asthma were particularly diYcult to define and target in this study. A review of the UK guidelines, aligning those for pneumococcal and influenza vaccination and including patients over 65 years, would improve the logistics of vaccine delivery.
Pneumococcal disease is an important cause of mortality and morbidity particularly from pneumonia, bacteraemia and meningitis, especially in vulnerable groups such as the elderly, very young, patients with chronic disease and the immunocompromised. The Department of Health in its 'Green Book' recently recommended pneumococcal vaccination for patients aged over two years "in whom pneumococcal infection is likely to be common and/or dangerous".
1 Previous versions had only suggested that the vaccine should be considered for at-risk groups.
2 This stronger wording follows evidence of increasing antibiotic resistance to Streptococcus pneumoniae in the UK and the failure of antimicrobial therapy to improve the high mortality from bacteraemic pneumonia. 3 One recent study of pneumococcal vaccination showed an uptake of 4% prior to a public health campaign and an estimated uptake of 33% afterwards. 4 Previous studies have also shown poor rates of influenza vaccination for patients at high risk, varying between 4.5% and 19.5% 5 in the UK. One reason for poor vaccine uptake may be a lack of an eVective education and vaccination programme by health providers. 6 Other reasons found in previous studies for failure to vaccinate have included poor knowledge and negative attitudes amongst doctors and patients. 7 Previous studies looking at influenza vaccination have shown that, when patients consider themselves to be healthy or believe that vaccination is painful or ineVective and where there is lack of an organised immunisation programme, vaccination is less likely. However, recommendation from a doctor, self-identification as high risk and belief that the vaccination will not cause discomfort were modifiable factors that could improve uptake. Intention to be immunised was also a good predictor of vaccine uptake. 8 OVering pneumococcal vaccine to patients attending for annual influenza vaccination, opportunistic vaccination, better risk group identification, 1 and the use of community nurses to vaccinate housebound patients, 4 have been suggested as methods of targeting at-risk groups.
Most practices will seek to use a combination of methods rather than any single method to implement a successful programme. There have been no studies to my knowledge to evaluate the eVectiveness of a coordinated approach. This study set out to identify the potential problems and feasibility of a coordinated pneumococcal vaccination programme in a single general practice over a period of one year.
Methods
Our practice conducts an annual influenza vaccination programme, targeted primarily at high-risk groups as defined currently by the Department of Health (table 1) , although patients specifically requesting influenza vaccination, usually aged 65 years or over, are not refused. We had not previously considered a programme for pneumococcal vaccination except for asplenic patients. We discussed the new recommendations for pneumococcal vaccination with doctors, nurses, the health visitor and practice manager at one of the monthly primary healthcare team meetings.
As it was initially planned to target pneumococcal vaccine to patients attending for influenza vaccine, it was decided to administer a questionnaire to all those to be vaccinated against influenza by practice and district nurses or doctors. In this way, we could assess the likely success of this approach, get some idea of demand for the vaccine, and also inform this group of patients about the vaccine. As the risk groups for influenza and pneumococcal vaccination are identical except for the recommendation to immunise residential, nursing home and other patients in long-stay institutions against influenza, institutionalised patients were excluded from the survey.
A suitable questionnaire was devised after searching the literature on pneumococcal vaccination using Medline and references from any relevant articles identified. The questionnaire was modified after a small pilot study. Patients receiving influenza vaccine between September and December 1996 were handed questionnaires and asked to complete them whilst they were waiting after their immunisation, which they do so routinely in case of anaphylaxis. The questionnaire included an initial section outlining the reasons and indications for pneumococcal vaccination and possible side-eVects. Patients were asked to complete questions on general attributes such as age and sex, their perception of whether they were in a risk group, prior knowledge of pneumococcal vaccine, and 10 'balanced' statements (ie, five positive and five negative) on attitudes to pneumococcal vaccination scored from strongly agree (one) to strongly disagree (five) on a five-point Likert scale, 9 as has been used previously. 10 Data from the questionnaires were coded and entered onto Excel version 5 by a receptionist trained in data entry and the data was transferred onto Epi Info version 6. Questionnaires were analysed using Epi Info version 6. Subgroups were compared using the chi square test for nominal data and the Kruskal-Wallis test for total attitude scores.
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After analysing the results of the questionnaire we purchased suYcient vaccine to ensure availability. A refrigerator was purchased for proper storage of vaccines. A protocol was devised for practice nurses, district nurses and doctors to ensure that the vaccine was being delivered to target groups. Patients were informed about pneumococcal vaccine through poster displays in the surgery. Pneumococcal vaccine was given to patients between February 1997 and January 1998 during routine surgery attendances, attendance at specialised clinics (eg, diabetic and asthma clinics), after discharge from hospital 12 and during the influenza vaccination programme.
The eVect of the vaccination programme was evaluated after one year by conducting an audit of vaccine uptake in risk groups. To avoid overcomplicating the audit, five tracer conditions, 13 ischaemic heart disease, diabetes, splenectomy, chronic obstructive airways disease (including asthma), and chronic renal failure were chosen to measure vaccine uptake as these are the most accurately recorded of the high-risk conditions on the practice disease register and are conditions which are relatively clearly defined. Asthma and chronic obstructive airways disease were grouped together because of diYculties with classification. The rate of pneumococcal vaccination in each target group was calculated (using the ANNT output of Meditel System 5 reports). Patients who fell into more than one target group were treated separately for each part of the audit. The rate of vaccine delivery to each high-risk group was calculated.
Results
A total of 551/747 (73.8%) patients receiving influenza vaccines between September and the end of December 1996 returned completed questionnaires. Over half of them (321/549, data missing for two patients) were female. Most respondents, 67% (392/509, data missing for 42), were aged 65 years or over, and most (90.6%; 461/509, data missing for 42) were receiving a repeat influenza vaccination. Only 4.5% of respondents (20/442, data missing for 109) stated that they had received pneumococcal vaccine previously. Less than half the respondents (44.1%, 243/551) considered themselves to be in an at-risk group. Table 1 shows the risk groups that vaccinees identified. A number of patients identified themselves as being in two (7%; 38/551) or three (1%; 6/551) risk groups. An analysis of records of a randomly selected sample of respondents showed that more patients (50.9%; 55/108) were actually in a risk group than identified themselves as such in the questionnaire Table 3 shows the sources that they had heard about it from. Thirteen patients had heard about it from two sources and three patients stated three sources.
Attitudes to vaccination were generally positive. Positive statements, that is those more likely to encourage vaccination, were recoded so that a score greater than three meant a generally positive attitude, a score of three neutral and a score less than three signified an overall negative attitude towards vaccination. Responses to each attitude statement and mean scores are shown in table 4. A total attitude score was derived for each patient by combin- A targeted vaccination campaign over one year resulted in the following proportions of patients in at-risk groups being vaccinated: 144 patients with coronary disease out of a total of 312 patients in the practice (46%); diabetes 79/132 (60%); splenectomy 2/2 (100%); chronic obstructive airways disease and asthma 135/700 (19%); chronic renal failure 5/9 (56%). Only the splenectomy patients had been vaccinated prior to the campaign. Most doses of pneumococcal vaccine (336/463; 73%) were delivered to patients in high-risk groups. This figure increased to 365/463 (79%) when nursing home patients without other risk factors were included.
Discussion
The current guidelines for pneumococcal vaccination recommend vaccination at routine consultations, after discharge from hospital, and when immunising against influenza vaccination. This study looked at this strategy as a method of targeting uptake of pneumococcal vaccination to patients in risk groups in one general practice. It is likely that the survey results are valid for this practice given the response rate of 73.8%. Further study would be required before the results could be extrapolated to other practices with a diVerent age structure, case-mix, availability of resources (for example, practice nurses, district nurses, refrigerators for storage, treatment rooms), etc. Overall, about half the patients receiving influenza vaccination were in a risk group, mostly chronic chest or heart disease and diabetes, and so were eligible for pneumococcal vaccination. Although one could argue that this shows that the practice policy for influenza vaccination does not fit well with current Department of Health guidance, it may also reflect practical problems with the current guidelines. Although influenza vaccination is recommended for those with specific medical indications and institutionalised patients, the evidence supports vaccinating all patients aged over 65 14 and possibly even all healthy adults. 15 The Department of Health has recently extended its policy to include patients over 75 years 16 and some authors have advocated expanding vaccination against influenza and pneumococcus to all those above the age of 65 years 17 as recommended in the US, where Medicare funds influenza vaccine for all patients over 65 years and has demonstrated this to be a cost-eVective use of resources, 18 19 and by the World Health Organization. 20 With the considerable financial penalties for practices who purchase but do not use vaccine, there is justifiable scope for more lax interpretation of the guidelines based on the evidence and clinical judgement. Nevertheless, almost half (49.1%) the patients in this study undergoing influenza vaccination did not fall into a current Department of Health risk group. Similar results were found in Gwent with only a quarter of all influenza vaccine doses being given to patients at low risk. 21 A review of the UK guidelines, aligning those for pneumococcal and influenza vaccination and including all patients over 65 years, would improve the logistics of vaccine delivery and thereby vaccine uptake.
Attitude towards vaccination, selfidentification as high risk and intention to be immunised have been shown to predict subsequent uptake. 8 Subgroup analysis of responses in our study showed that patients in at-risk groups had more positive attitudes to vaccination, in particular pneumococcal vaccination, than those who were not in a risk group. Patients with more positive attitudes to vaccination and preventive health were more likely to agree to having pneumococcal vaccination than those who were not in a risk group. As patients were fairly good at identifying whether they were at risk, targeting patients who are being immunised for influenza would seem to be a good method for getting initial coverage of pneumococcal vaccination in general practice and was an eVective part of our strategy.
Patients with chronic lung disease and asthma, who comprised the largest risk group, had the lowest uptake of the groups being surveyed. This may have been due in part to the inclusion in this large group of many younger and 'inactive' asthmatics (ie, patients who had asthma in the past but were now asymptomatic and oV treatment), not attending for influenza vaccine. There is also some confusion as to whether asthma constitutes a high-risk group for pneumococcal vaccination as it is for influenza vaccination. 22 The patients who are eligible for influenza and pneumococcal vaccine in this group will need better identification and targeting if we are to improve vaccine uptake rates.
Studies have shown that recommendation for vaccination by a health worker is the most important factor influencing uptake 23 and agreeing a practice policy has also been shown to improve uptake. 7 We found the practice guideline to be a useful educational tool, enabling a clear message to be given to patients by doctors and nurses. A poster display all year round, expanded to coincide with the influenza campaign, increased patient awareness of the vaccine. Vaccination reminders on records, prescriptions or appointment lists 4 are other methods that could have been but were not used in this study.
The diYculties in running this type of programme were similar to those for running any successful immunisation programme, and included identifying and targeting eligible patients for which one needs a good, preferably computerised, chronic disease register. Correctly estimating vaccine requirements, good stock control, and suitable storage of vaccines were vital. Nursing and medical time to inform and vaccinate patients required good organisation of available nursing time and suYcient nursing hours. On the plus side we were able to generate an income of £6.46 per vaccine,* demonstrate good risk management (particularly in vaccinating splenectomised patients), and improve preventive care for many of our patients.
Clinical audit of immunisation rates is likely to be an eVective and acceptable way of improving and monitoring vaccine uptake. The audit of immunisation rates conducted in this study showed a good uptake in high-risk groups but would have tended to overestimate uptake because of denominator deficiencies.
In the US, the Surgeon General has set a target of vaccinating 60% of the elderly and high-risk patients with pneumococcal vaccine by the year 2000. 24 Although similar targets have not been set by the Department of Health, they may be useful in improving rates and may not be unrealistic, given the experience in this practice. Pneumococcal vaccination has been shown to be a cost-eVective medical intervention. 25 Further studies may be needed to determine what proportion of at-risk patients currently take up pneumococcal vaccination and how to maximise uptake of pneumococcal vaccine in primary care. 
